Recent studies on plant polyphenols have revealed various biological activities for ellagitannins.
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The sugar was confirmed to be D-glucose by the HPLC analysis of the thiocarbamoyl-thiazolidine derivative of the acid hydrolysis products. 20) The chemical shifts (d 3.7-6.2) and the large coupling constants of the sugar proton signals were similar to those of 1 and indicated that the anomeric positions were b-configurations and that all the hydroxyl groups of the pyranose ring were acylated. In the aromatic region of the spectrum, nine singlets [d 7. 16 The acyl groups were confirmed by chemical degradation. First, 2 was methylated with CH 2 N 2 and the product was hydrolyzed under alkaline conditions. The resulting carboxylic acids were converted to methyl esters with CH 2 N 2 to yield dimethyl pentamethyl dehydrodigallate (2a) and dimethyl (S)-4,4Ј,5,5Ј,6,6Ј-hexamethoxydiphenoate (2b) (Fig. 3 ). The latter showed a negative optical rotation value ([a] D Ϫ24.0°); thus the atropisomerism of the biphenyl bond of 2b was determined to be S-configuration. 21) The aforementioned HMBC correlations indicated that the two ester carbonyls of the dehydrodigalloyl groups were attached to the both the anomeric hydroxyl groups. The HHDP ester groups are believed to bridge over the 2,3-hydroxy and 4,6-hydroxy groups based on the large coupling constants of the sugar proton signals (J 2,3 ϭJ 3,4 ϭJ 4,5 ϭ9-10 Hz) indicating that the glucose adapted a 4 C 1 conformation. In addition, the large chemical shift differences (Dd Ͼ1.4) for the glucose methylene protons [d 5.31, 5.29 (each 1H, dd, Jϭ6.9, 13.5 Hz, Glc-6a, 6aЈ), 3.82, 3.77 (each 1H, dd, Jϭ1.4, 13.5 Hz, Glc-6b, 6bЈ)] were observed. This spectroscopic phenomenon was commonly observed in the spectrum of ellagitannins having (S)-HHDP esters at the C-4 and C-6 hydroxyl groups of the 4 C 1 -glucopyranose.
22) The location of the esters was also supported by the partial hydrolysis of 2 in hot water, which yielded pedunculagin [a mixture of a and b form of 2,3,4,6-bis-(S)-HHDP-D-glucose]. On the basis of these spectroscopic and chemical results, the structure of this dimeric ellagitannin was assigned to 2, and named euscaphinin. This tannin was deduced to be produced by intermolecular simple oxidative coupling between the two galloyl groups of 1. Some dimeric ellagitannins having m-dehydrodigalloyl groups were already isolated from Rosaseous, 23, 24) Tamaricaceous, 25) Coriariaceous, 26) Euphorbiaceous 27) and Nymphaeaceous 28, 29) plants. Among them, agrimoniin 30) is the only isomer of 2 composed of 1 and its isomer differing only in the anomeric configuration.
The ellagitannins 1 and 2 were only found in the leaves of E. japonica and were not detected in the bark and wood. HPLC analysis of the aqueous acetone extract of the bark showed a large peak corresponding to a major phenolic compound, which was isolated and identified to be 3,3Ј-di-Omethyl ellagic acid (3).
31) The ellagitannin 1 was reported to be a selective inhibitor of the b-regulatory subunit of A-kinase 32) and an effective autophosphorylation inhibitor of Ckinase. 33) Since 1 was found to be accumulated in the leaves in high concentration (1.28% of fresh leaves), E. japonica is expected to be a potent plant source of this biologically active ellagitannin.
Experimental
General UV spectra were obtained with a Jasco V-560 UV/Vis spectrophotometer and optical rotations were measured with a Jasco DIP-370 digital polarimeter. Plant Material The leaves of E. japonica were collected in May 2007, and a voucher specimen was deposited at the Nagasaki Agriculture and Forestry Experiment Station, Japan.
Extraction and Separation The fresh leaves of E. japonica (500 g) were crushed with acetone-H 2 O (4 : 1, v/v, 1 l) in a Warring blender and filtered. The plant debris remaining on the filter paper was further extracted with the same solvent at room temperature two times. The three extracts were combined and acetone was removed by evaporation under reduced pressure (ca. 40°C). The resulting dark green precipitates, consisting mainly of chlorophylls and waxes, were removed by filtration. The filtrate was subjected to Diaion HP20SS column chromatography (4.0 cm i.d.ϫ30 cm) with water containing increasing proportions of MeOH (10%, 20%, 30%, 40%, 50%, 70%, 100%) to give three fractions containing polyphenols; fr. 1 After removal of insoluble precipitates by filtration, the filtrate was separated by Diaion HP20SS column chromatography (0-100% MeOH, 10% stepwise elution), to give 4 fractions. The last fraction yielded colorless needles (26 mg) from MeOH, which were identified to be 3,3Ј-di-O-methyl ellagic acid (3) by comparison of the 1 H-and 13 C-NMR spectral data with previously published values. 31) Euscaphinin (2) 1H, dd, Jϭ9.2, 10 .0 Hz, Glc-3, 3Ј), 5.31, 5.29 (each 1H, dd, Jϭ6.9, 13.5 Hz, Glc-6a, 6aЈ), 5.14, 5.13 (each 1H, t, Jϭ10.0 Hz, Glc-4, 4Ј), 5.13 (1H, dd, Jϭ8.5, 9.2 Hz, Glc-2), 5.11 (1H, dd, Jϭ8.7, 9.2 Hz, Glc-2Ј), 4.45, 4.41 (each 1H, ddd, Jϭ1.4, 6.9, 9.9 Hz, Glc-4, 4Ј), 3.82, 3.77 (each 1H, dd, Jϭ1.4, 13.5 Hz, Glc-6b, 6bЈ). 
21)
Partial Hydrolysis of 2 A solution of 2 (2 mg) in water (1.0 ml) was heated at 100°C in a screw-capped vial for 2 h. The mixture was analyzed by HPLC [Cosmosil 5C 18 AR II (250ϫ4.6 mm i.d.); using a gradient elution of CH 3 CN in 50 mM H 3 PO 4 from 4-30% in 39 min and 30-75% in 15 min; column temperature, 35°C; flow rate, 0.8 ml/min; detection with a Jasco MD-910 photodiode array detector. The t R and UV absorptions of the two peaks at 13.26 min and 17.11 min coincided with those of the a-and banomers of pedunculagin.
Determination of Aldose Configuration A solution of 2 (5 mg) in 1 M HCl (0.2 ml) was heated at 90-100°C in a screw-capped vial for 10 h. The mixture was neutralized by addition of Amberlite IRA400 (OH Ϫ form) and filtered. The filtrate was dried in vacuo, dissolved in 0.2 ml of pyridine containing L-cysteine methyl ester (10 mg/ml) and reacted at 60°C for 1 h. To this mixture a solution (0.2 ml) of o-torylisothiocyanate in pyridine (10 mg/ml) was added and the solution was heated at 60°C for 1 h. The final mixture was directly analyzed by HPLC [Cosmosil 5C 18 AR II (250ϫ4.6 mm i.d., Nacalai Tesque Inc.); 25% CH 3 CN in 50 mM H 3 PO 4 ; flow rate, 0.8 ml/min; detection, 250 nm]. The t R of the peak at 17.48 min coincided with that of D-glucose.
